The pant latex functions as defense chemicals against insect herbivores (Konno et al., 2006) . Evidence of a defensive function of cardiac glycosides in comes largely from studies of milkweed insects that sequester host plant cardenoloides and are thus protected from predators. The alkaloids reported to be present in the latex of C. procera have been shown to contain insecticidal properties (Larhsini et al., 1997) . Study of Ramos et al. (2006) showed that the C. procera latex contains the larvicidal compounds, which caused significant mortality in third stage larvae of Aedes aegypti. Public concern over the toxicity and environmental impact of synthetic pesticides has initiated the exploration and utilization of bioactive constituents derived from plants to control insect pests and vectors carrying harmful pathogens to plants and animals. Furthermore, pesticides derived from natural products are less toxic to the environment and biodegradable in nature (Isman, 2006) . The aim of this study was to investigate the effect of latex of C. gigantea against the larvae of the mosquito, C. quinquefasciatus Say, which is the primary vector of the filarial worm, Wuchereria bancrofti, causing lymphatic filariasis and of many different arboviruses such as WNV both in the old and new world.
Test material:
Milky latex of C. gigantea, grown in the campus of Rajshahi University, Bangladesh, was collected in early-March of 2000 with punching of the young stems using sharp pins. Before making the various concentrations of latex in ppm, the collected latex was poured into preweighed conical flask and weighed to obtain the wet weight of the latex. Then the latex was dried in the same flask for 24 h at 60° C, and the flasks were weighed again to obtain the dry weight of the latex. The stock solution of the semisolid latex in MeOH (w/v) was then appropriately added to the test water medium to obtain the desired concentrations for the assay. Larval bioassay procedure: Bioassays with latex on mosquito larvae were performed using a standard protocol of World Health Organization (WHO, 1981) . Twenty-five 1st-, 2nd-, 3rd-and 4th instar larvae were released into 100ml glass beakers, containing 50ml of tap water to which the required volume of the latex preparation was applied, using a glass capillary micro-pipette (WIRETROL ® II, Drummond Scientific Company, PA, USA) to obtain the desired concentrations, viz. 1000, 2000, 4000, 8000 and 16000 ppm.
Three replications were made for each concentration and two controls, one with 50ml of tap water alone and the other with 50ml of tap water containing brewer's yeast. Each replication used 25 larvae. Control insects were similarly raised.
Statistical analysis:
The mortality data were corrected by Abbott's (1925) formula and subjected to Probit analysis according to Finney method to estimate the concentration killing 50 percent of the larvae tested (LC 50 ) and their 95 percent fiducial limits (FL 95 ). The data were further subjected to one-way ANOVA to test the significance between concentrations and time.
In the present study the latex of C. gigantea has been used as natural bio-larvicide instead of synthetic pesticides. The results of the effect of crude latex of C. gigantea on mosquito larvae at various concentrations with different exposure periods are presented in Table 1 . A perusal of the data show that the latex produced significant mortality in the mosquito larvae at different instars compared to untreated controls and was moderately toxic at high concentrations. Our findings found positively correlated to those of earlier works that investigated the effect of plant latex on some species of mosquitoes. Giridhar et al. (1984) reported that C. procera latex affects mosquito larvae at high concentration. Most recently Mwine et al. (2010) reported that Euphorbia tirucalli latex can bring about total mortality of Anopheles species larvae at the highest dilution used of 1: 250 in 5 days. In our experiment the effect of latex on larvae was found age-and concentration-dependent. The mortalities obtained at high concentrations suggest that the activity of the bioactive compounds in the latex was inhibited by the influence of the microenvironment. Larvicide bioassay procedures normally correlate mortality to the concentration of material present in the medium. However, the actual dosage of test materials intended for ingestion by larvae, to serve as stomach poisons, may be affected by various confounding factors such as sedimentation, more or less selective ingestion by larvae and wide variations in the larval feeding rate. Further statistical analysis of the mortality data using one-way Anova detected the significant difference between concentrations and durations (P<0.01) ( Table 2) . Similar results have been reported with the use of latex water of C. gigantea that showed 100 percent mortality in Anopheles stephensi, Culex pipiens, and Aedes aegypti larvae at 50000ppm (Singh, 1996) . Anopheles labranchiae larvae treated with the latex water filtrate from the same species produced significant mortality at low concentration (Markouk et al., 2000) . The toxic effect of latex has also been reported in hoppers of the desert locust with the injection of latex from C. procera (Al-Robai, 1997) and in the cabbage looper, Trichoplusia ni, with the use of latex from Asclepias curassavica (Dussourd, 1993) . The present study also noted that a number of 4 th instar larvae failed to ecdyse, and their outer integument colour turned to black. This suggests that milky latex may contain phyto-ecdysteroid like components, which may interfere the moulting of the mosquito larvae. Besides peculiar coiling, sluggish movements were noted in treated larvae that demonstrate the effect of the latex on the nervous and/or muscular system. This might also lead to subsequent mortality in the larvae. Curiously, first instar larvae of the monarch butterfly (Danaus plexippus L.), a milkweed specialist, likewise became immobilized upon encountering latex of Asclepias humistrata Walt., apparently due to cardiac glycosides (Zalucki & Brower, 1992) .
A number of insect species from unrelated taxa have developed adaptations to sequester pyrrolizidine alkaloids and cardenolides from their host plants and to utilize them as defense chemicals against their own predators (Nishida, 2002) . The mechanism of toxic action of the bioactive compounds in latex, especially cardiac glycosides and other chemical constituents to mosquito larvae is not determined. Larval mortality may occur due to cardiac glycosides, which inhibit the action of membrane-bound enzyme Na + /K + -ATPase (Horisberger et al., 1991) and thus are toxic to most animals. The possible trade-off of mortality with high concentration caused by the latex requires further investigation with changing concentrations and using solvent extraction. However, the results are encouraging and suggest that the crude latex of C. gigantea could be useful as an alternative to synthetic larvicides to suppress the larval populations of the mosquito. This indigenous technology seems to be economically feasible for controlling mosquitoes in the rural regions of the South and South-East Asian countries where sophisticated and expensive methods are not available all the time. 
